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.^jA^-jja^VI ^jUj (Jc-lij AjA^Jl (j) Jc. IAj^oII (JAj — \ 

4 Fe + 3 O 2 =2 Fe 203 : y^W^' iJc-'-a2> <S4_x* — 2 

. *yr^ Jtlaj - 3 


02 AL>^' 

S 4 0 6 2 ~ / S 2 0 3 2 j h / 1" : UA ud42l - 1 

I 2 + 2 e = 2 I ! A-^4*A! _ 2 

2 S 2 0 3 2- = S 4 0 6 2 ~ + 2e~ 

I 2 + 2 s 2 0 3 2 “ = S 4 0 6 2 “ + 2 1“ : eW J - - 3 

j31£aU (JjL-aj LJj , ( A^all Jc.Uaa1! j& A jJI CaIaj^)^ ^ IaK ^ jJl (Jj5 <Jj Jj j3t£ill (JjS - 4 

jajaVI IgA jl jfruuj ^Jjjl£ll i}j£ 4_La ^AStjJa] 4 aU 


03 Al>^' 

S 2 0 8 2 ■ / S0 4 2 - J I 2 / r : Ox/Rd u&MM a* ^ - 1 


j 2 j\ yjljljLxAl - 2 


21“ = I 2 + 2 e“ 

S 2 0s 2 " + 2 e~ = 2 S0 4 2 ' 

\ ^1 — 6 Aja^V I <UaIjla - 3 

2 I (aq) S2O8 (aq) — l2(aq) 2 SO4 ( a q) 

J 2 ^ ^21 ^jljj (J*S ATl ^AjujVI ^)J)g )n C * 1 Un — 4 

04 c^j^l 

4a^a3I la jdl ojjaUa aJLAaIj <jlilal ajUj a jc. JIscaU 4ac. l . O2 <jj> >*^Vt ^Uj J-c- j& (jUVij ^a 3I jlxll — 1 

AlAjj 4 a^)a^. (j) 

^)jA C - 1* ij ^ iia. x ^jVl s-Lall aAA ^ ^jAI ; <_£ j3 Aja£ja djLlxjA^ll oA^La ^jl ^alxj — 2 

O 2 /H 2 O 2 J Mn0 4 '/Mn 2+ : U jM 

\ l _ a& (jlliixAaill ^jIaIaIjlaII 


2 x ( Mn0 4 (aq) + 5 e + 8 H + ( aq ) - Mn 2+ ( aq )+ 4 F^Oq ) 

5 X ( H 2 O 2 (aq) = 02(g) + 2 e“ +2 H + (aq) ) 

2 Mn0 4 -(aq) + 6 H + (aq) 5 H 2 0 2 = 2 Mn 2+ (aq) + 5 0 2(g ) + 8 H 2 0 (i) : ^ - ^Vl UsU- 


1 


05 

(_pa*J sAuj .Isu 1-JjfNI AAjS (ja (JxiobO i_llaj JjC. i—UjSJJ 1/llia Ajc- <■ ' . H 2 (JJa.jJ.lJ$JI (^jUj jLc. jA (jllaiall jlill — 1 

eljgJl u£Vl q^jUj q^jUj (Jc-Uj <jc- 4pjU AjtSji l* vw*i t 4_L<a ojm xi Aju& is^ (3^^ 

Na f . >>-“11 j* £?■. >41 - 2 

c-l all ^A ' ■ ii^J^all 

H 2 / H 2 0 J Na + / Na : L^a 0^441 - 3 
2 x ( Na = Na + + e~ ) : Ua >114. jjStyl ^lsU-11 

2H 2 0 + 2 e = H 2 +2 OH 

2 Na (S ) + 2 H 2 O 0 ) = 2 Na + (aq) + 2 OH “ (aq) + H 2 (g) : &WJ s^Sfl *H~ 


gM 

oJLuO^I 

2+ 
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Fe 2+ / Fe j Cu 2+ / Cu : L-a u^Lfill - 1 
Cu 2+ ( aq ) + 2 e~ = Cu( S ) : ^ u^jj^V' jljhl*-»ll 

Fe ( S ) — Fe ( aq ) + 2 e 

Cu ZT ( aq ) + Fe( S ) = Fe 2+ ( aq ) + Cu( S ) : ^ ^-La-jl - s^£Vl <1^ 

,iuaJI (jj3 j*J jjl ia^.^U ) <jjAaJ ^Jl dJj^j <UjUj 3I ^jjjLaall jJj <jl ^Ic- (jjjVl (jjlll cJt j j l!^ — 2 

q^jl j V] V t I^A _ ((jjjUill jAj AjJajtill 

(Na + (aq) , OH (aq)) ^jjpjA-all j j . l Vu^Vi j Jc-Ulill ^uU jj * U£juiLa3 l J jljjuill <jc- i Liu£j — 3 

^j^JI jjj jjSi ^a <^jU 3I jjl jjuJI <jl ^Ic. i Fe(OH )2 ( ^11 Aj jL L-flj^)*^) q^jUjll olljal£ L-boll^) J£2jli3 

. (Fe 2+ ) <^511 


07 ' 

0 2 / H 2 0 2 j Mn0 4 ~ / Mn 2+ : Ua >1^1 - 1 

\ t_^A (jl*nqA«Vi\l - 2 

2 x ( Mn0 4 ( aq ) + 5 e + 8 H + ( aq ) = Mn 2+ ( aq )+ 4 H 2 0(i) ) 

5 x ( H 2 0 2 ( aq ) = 0 2 (g) + 2 e +2 H + ( aq ) ) 

2 Mn0 4 > q) + 6 H + (aq) 5 H 2 0 2 = 2 Mn 2+ (aq) + 5 0 2(g) + 8 H 2 0 ( i) : <> fcL^jl - s^Vl *U~ 

LlAj*_La^)J jA (Jj3 ,W^\I (Jc.1 ^')a\\ t ^ jJjuAj ^21 l2jU*-L<4^)J A lajuji ^ll^. jjuo^Vl ^LaII J jU xv 6^jUt>4 AjIIaj — 3 

^JLj j . ^_flli.ui3l) Mn 2+ j (^li2JI) H 2 O 2 jl J jjj ^ jjjujIj jJI ^ j3l£2ll <Jja 

Ale- ^g^llj l^A Ajua (Jc-liinl H 2 O 2 ^ CljUxjui^j S^)Ja3 AjI c 

^ ^ j2! CjUxixi^)2 (jjll! jVuaj ^Jbj UiAic. ; Jais (Ja <Jj t ^j2dl! I^a UlUaxi dbuJ i jjVl Ui^jc.) 


2 


^£il! — 4 


Jc-liil 4ji*_4 

2 Mn0 4 (aq ) + 6 H + (aq) 5 H 2 0 2 ( aq ) - 2 Mn 2+ (aq) + 5 0 2 (g) + 8 H 2 0 ( i) 

4 \\ 4jl_^ 


(mol) S4 — A\ \ uS 

<uliLVI yuii 

0 

n (MnO q ) 

n (H + ) 

n (h 2 o 2 ) 

0 

0 

j 

aJU&VI UaJI 

X 

n (Mn0 4 “) - 2 X 

n (H + ) - 6 x 

n (h 2 o 2 ) -5 x 

2x 

5x 

fiijj 


x E 

n (Mn0 4 ) - 2 x E 

n (H + ) - 6 x E 

n (H 2 0 2 ) - 5 x E 

2 x E 

5 x E 



(1) n (MnCV) - 2 x E = 0 : M qj& jsimi ^ - 5 

(2) n (H 2 0 2 ) - 5 x E = 0 


: t/i ‘ n (H2O2) = —n (Mn04 ) : ^ ‘ (2) ^ (1) AaiWl x E » J -&■ <rj^iuu 

4j& <■ «' ■ jajJjoiU Jj]l tllUiia jA V'e ‘ >i J' v ‘ C V = C' V'e 


-6 


5 C Vj 
2 V 


2,5x0,13x15,8 

25 


0,20 mol / L : *L4I JjS ,jj 1I t .i . uVi 
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■ H + (aq) / H 2 (g) J Mg 2+ (aq ) / Mg (s) : UA J&n I - 1 

I 1 _aA 


Mg (s) = Mg 2+ (aq) + 2e 
2 H + (aq) + 2 e“ = H 2 (g) 


Mg (s) + 2 H + (q) 

n (H + ) = Ci Vi = 1 x 10 x 10 3 = 1,0 x 10“ 2 

/A/r , 36,45 xlO" 3 in _ 3 , 

n (Mg) = = 1,5 x 10 mol 

24,3 


= Mg 2+ (aq) + H 2 (g) : 

mol : uAh'-^' Mg j H + ' — 2 


I ^4^21 v^. >ull j 


(Jc-liil <Ui_suo 

Mg (s) + 2 H + (q) -> Mg 2+ (aq) + H 2 (g) 

4 L-\ll <UL^, 


(mol) Si — 41 


0 

1,5 X 10“ 3 

10 “ 2 

0 

0 

AjlliljVl 

X 

1,5 x 10 “ 3 -x 

10~ 2 - 2x 

X 

X 


4^41 (Jclalall jA 4 ojLd ^_A 


10 -2 - 2x =0 


1,5 X 10“ 3 -x =0 


3 


■ X max ^ ‘ 1,5 x 10 “ 3 mol X -S <_ ^uall 

n (H2) = x max = 1,5 x 10 3 mol 4pl <> 

y ff 3lxio -3 

n (H2) = — — = = 1,38 x 10“ 3 mol : <^a ^ 15 mn ^ 4>-4 t> 

“■ V m 22,4 

. 15 mn 1*4 (,5 ^% (4 Jc.Uj]I <jj) < x max t> Auall Aaj 

09 

oc A + (3 B — > y C + 8 D ! j&j ‘ 2 A + B — > C + D ! (Jcliill 

_Ha = Rb_ = ^ = ^d_ lsA D ‘ C ‘ B ‘ A <4+»£ll i jaVt jj^.j fUikl cjU ^5Ui! UjA 
a P y 8 “ 


P = y = 8 = 1 ‘ a = 2 4 j -4 si* U 31 U. ^ 


0 2 

V c = — ^— = 0,1 mol ,L~ l .mn ~ l : ‘ 


V A _ V C 


tester (mol) 


2 1 

10 

20 j u 12 ^ ) ' — 1 

(1) v -1 Ak(Mk 0 4 ) . aUi a — » a r.j.41-2 
V At 

n(Mn0 4 “) = C V = 0,01 x 0,05 = 5 x 10^ mol : M 

v = — — — — ^ X ^ — - = 3,6x10 5 mol. L l . s l : (1) cA 
0,1 140 

11 

: [120 , 360 s] ^ jll JM' <> CH 3 -COO-C 2 H 5 >-V ' - 1 

, An (0,54-0, 40)xl0“ 2 

(1-JLill) v m = — = — — ’- = 5,8x10 - 6 mol.s-' 


At 


240 


Wester x 16 (mol) 


Wester x 10' 2 (mol) 



120 


360 


1 - (JLill 



H s) 


4 


; t = 0 ^ Ale- A£.^)judl! — 2 


V 


_(0,8-0)xl0" 2 _ t 

li 


60-0 


,3x10 4 mol.s 1 * (2 — nEster = f(t) oiA J!Ui 


(jfll j-all <>» jll . -^— — 0, 3 x 1 O' 2 mol 4-^j 6 u4^ c> x f = 0,6x10 2 mo/ 4^ : c> j — 3 

2 1 

. t ll2 = 60 s j* u4^ 

12 

^ La | 4*1 Lit 'N - 1 

^ i >^t l ^ ^ *< Lt A. _ ^ 

- ^ ^ ^ic. ^>»Vi aj ( f = 40 S l$jL<ali 4 liVi\l ^3 jjLuil ^u-Lo-41 (Jj-a i ^ ^ * A 1 L-^ jl A ^ _i£laj - 3 

V = Vi + V 2 = 0,4 L gO-ll 

. 1 dx 

(0 v = -— 

V dt 


dx 7,5 xlO 


dt 


64 


= 1,17 x 10 4 mol.mn~ 


'. ( 1 ) LS* U^J*^ 



. Jjiu ^1 0 La J£ . ( 5,8 Ji 5,5 dx 1 (Jj-ait cJ 4 ^ 


29 14 <> 0jjL«j 1I <> f JaJl ... jjii 
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